Lysosomal alterations during coronary atherosclerosis in the pigeon: correlative cytochemical and three-dimensional HVEM/IVEM observations.
Lysosomal changes have been implicated as one of the major factors contributing to the progression and complications of atherosclerosis, and recently foam cell formation has been correlated with increases in several acid hydrolases. To explore at the subcellular level relationships among lesion progression, cellular lipid accumulation, and lysosomal change, atherosclerotic lesions from hypercholesterolemic White Carneau pigeons have been studied through combined ultrastructural cytochemistry and stereo (three-dimensional) high-voltage electron microscopy. Lysosomal enzyme activity in the prelesion intima and in foam cells of early lesions was in discrete lysosomes of macrophage foam cells. Foam cell lipid at the early stages was primarily (72%) in cytoplasmic droplets, which formed a three-dimensional network with the small (0.25-0.8 microM in diameter), reaction-positive lysosomes suspended at the vertices of a cytoplasmic lattice that delineated individual lipid pools. Concomitant with lesion progression and increasing complexity, foam cell lysosome number, size, and complexity increased. The complexity was characterized by lysosome lipid accumulation (60% of cell lipid) and the fusion of lysosomes to form multilobulated organelles in which the acid phosphatase reaction product typically was circumferential to the lysosomal lipid core. The involvement of lysosomes climaxed in the more advanced region of lesions with foam cells in which the bulk of cytoplasmic volume was occupied by large (15-20 microM in diameter), multicompartmental, lipid-containing lysosomes. It is suggested that this progressive involvement of lysosomes is responsible for cell and tissue necroses characteristic of advanced lesions.